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1. (Canceled) An apparatus ' - .u p portod by a rack, tho appara t 
a rack mounted computer cha ss is that comprises a chassis major depth dim e nsion sized to 
U L least iu nmj ui p art e x te n d int n tho rack oontimporanooua with operation of the rack mounted 

computer choMfc. uu t l e haa s is m in ui s tk ill 1 berae nta l an nea siens aiaod to fit into th o raek 

e oatompoTon a out with operation , or fee iouh mounted co mp u ter c kmla. vhcrcin tho enassfe 
major depth afrnensie a Is target than the ch a s si s m ino r v p rt ie al dimonsion. -whoroin tho ehasas 
major depth dimension is larger than tho chassis-minor horizontal dimension! and 

t he raoh mounted computer ehassis and serve to fcduoo one Of more tcmporatures of one or mor e 
h o at producing components supported within tho molt mou nt ed computer ehasste j 

, wherein M i l l 1 1 ' ■" [' "' sempenents arc coupled w i th one of a front or 

roar surface of tho rook mountod - oomputo r ohnssfe. wh e re i n vertical and horizontal dimensions o f 
o ut u . m m respective m njn r porta of the on e ot- more hoat oxchamjor components - a r e 
substantiall y oqual to and coupled in alignm en t with vertical a n d he riaental dimm i fi i ona. of the 
chassis minor vcrtioal and horimnml dim u Mionp t of th o n n o n f t he front or roar surface of tho 
rack mounted compute r cha ss is ? 

-.Th e r e in 0 lo c ati o n o f the on- ef-mew heat exeewger o n mnononts at tho front or r e ft f 
s urface of th e raoU mounted computer chassis serves to al l ow a ttsei tu m o vo the re ek m o unte d 
computer ohassis in nnd out of the raek wi fl i u ut u n rpi mli n c tbn o ne 01 more hoot exenengeF 
oomponontB from tho raok mounted computer chas& b; 

2. (Canceled ^ Tho apparatus- o f claim 1, where i n tho one 0 1 m ora hoat bitchang n r 
e empeneate oomprico a particular hoat exchanger oomponont, wherein tho particuhr-he at 
exchanger oomponont comprises one or moro portions of tubing ; 

wherein tho partioular hoot exchanger oomponont p n st. u j a f l uid through t ho on e o r m o r n 

portion s o f tubing to reduce ono or moro of th e ono or moro temperatures of tho ono or more h e at 
producing components : 
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3. (Canceled ) Th o appar a tus of olmm 81 "' Wnin pntiioular hoat exchanger 
ipi iii u a ono or moro fins with vortical and horizontal dimensions substantially 
equal to and oouplod in alignmont with flu, voil/iuil and liuiiLont.il dimcn-iir.no of thi»o*H>-eHhe 
front orr c ar eHffeee rtfth" Faefc mewrted eempatef chassi s- . - wh e r o in the fluid transfers heat to tho 
ono or moro fina as tho fluid passes through ono or moro of tli o one or more portions of tobing 

against tho ono or moro fino; 

ivh c r c i n t h e on r re prnm A h i . 1 m duotion in tho ono o» more of tho 0110 or more 



temperatures - of tho ono or more h e atf reducing oomponcnts. 

4. (Currently Amended) The apparatus of claims J3, wherein the 011c or moro fina 
mo oporably looted outside the rook mounted computor ch ass^-wherein the one or more 
portions of tubing comprise one or more heat transfer sections, wherein the one or more heat 
transfer sections comprise a first heat transfer section that abuts the one or more heat producing 
components; 

wherein the particular heat exchanger component moves the fluid through the first heat 
transfer section to promote a transfer of heat from the one or more heat producing components, 
wherein the transfer of heat from the one or more heat producing components serves to reduce the 
one or more of the one or more temperatures of the one or more heat producing components; 

wherein the one or more heat transfer sections comprise a second heat transfer section 
that abuts the one or more fins, wherein the particular heat exchanger component moves the fluid 
against one or more of the one or more fins to transfer heat from the fluid to the one or more of 
the one or more fins. 

(Canceled) Tho apparatu s u f s lam 3, wh e r eto th n n n n n r more fin s are 

a tsido tho ra o k mount ed -computer chassis, wherein tlio particular hoat 
exeha agei lu i h u o uquI diedp atoj hent th rou g h t hr r iw or mere fin -i te-fedaee fe e-e we et move of 
the ono or mor e tompcratur o o of tho one or more hoat producing components? 

6. (Canceled) Tho opparatus - of olaim 5, whoroin tho parti ot tlar hoat exchang e * 
eempep ent omploys fl natural convection outside of the rack mounted com p utor chassis to 
dissipate tho hoat, wherein tho noh i r nl bw i vc o ti u u flews against tho ono or moro of the ono or 
more fino to dissipate tho hoat. 
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I 7. (Currently Amended) The apparatus of claim-f33, wherein the chassis minor 

vertical and horizontal dimensions and the vertical and horizontal dimensions of the one or more 
respective major parts of the one or more heat exchanger components comprise substantially 
constant vertical and horizontal dimensions , whnroln the particular heat exchanger oomponent 
cmptoya one or m o re fans l o cated outside of the racle mounted oompntor chassis to dissipate tbe 
heat, wherein the one ft m o m Sms fewe air o g n in tt the n n n o r mn re-ftf tho one or mo re4ter4e 
dissipato th e h eat. 

8. (Currently Amended) The apparatus of claim-533, wherein the rack-mounted 
computer chassis comprises a rack-mounted computer server chassis that comprises a 
substantially constant chassis major depth dimension sized to at least in major part extend into the 
rack contemporaneous with operation of the rack-mounted computer chassis and substantially 
constant chassis minor vertical and horizontal dimensions sized to fit into the rack 
contemporaneous with operation of the rack-mounted computer chassis, wherein the vertical and 
horizontal dimensions of the one or more respective major parts of the one or more heat 
exchanger components are substantially equal to the substantially constant chassis minor vertical 
and horizontal dimensions of the rack-mounted computer server chassis. 

9. (Currently Amended) The apparatus of claim-23! wherein the chassis minor 
vertical and horizontal dimensions and the vertical and horizontal dimensions of the one or more 
respective major parts of the one or more heat exchanger components comprise substantially 
constant vertical and horizontal dimensions, wherein the particular heat exchanger component 
comprises one or more pump components operably located inside the rack-mounted computer 
chassis, wherein the one or more pump components move the fluid through the one or more 
portions of tubing. 
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| 10. (Currently Amended) The apparatus of claim-S33, wherein the chassis minor 

vertical and horizontal dimensions and the vertical and horizontal dimensions of the one or more 
respective major parts of the one or more heat exchanger components comprise substantially 
constant vertical and horizontal dimensions, wherein the particular heat exchanger component 
comprises one or more cold plates that abut one or more of the one or more heat producing 
components; 

wherein one or more of the one or more portions of tubing pass through the one or more 
cold plates; 

wherein the particular heat exchanger component passes the fluid through the one or 
more of the one or more portions of tubing to transfer heat from the one or more cold plates to the 
fluid; 

wherein the cold plates transfer the heat from the one or more cold plates to the fluid to 
reduce the one or more of the one or more temperatures of the one or more heat producing 
components, 

j 11. (Currently Amended) The apparatus of claim-3J3 7 wherein the rack-mounted 

computer chassis comprises a rack-mounted computer server chassis that comprises a 
substantially constant chassis major depth dimension sized to at least in major part extend into the 
rack contemporaneous with operation of the rack-mounted computer chassis and substantially 
constant chassis minor vertical and horizontal dimensions sized to fit into the rack 
contemporaneous with operation of the rack-mounted computer chassis, wherein the vertical and 
horizontal dimensions of the one or more respective major parts of the one or more heat 
exchanger components are substantially equal to the substantially constant chassis minor vertical 
and horizontal dimensions of the rack-mounted computer server chassis, wherein the fluid 
comprises a mixture of water and a coolant, wherein the particular heat exchanger component 
employs the mixture of water and the coolant to reduce the one or more of the one or more 
temperatures of the one or more heat producing components. 
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j 12. (Currently Amended) The apparatus of c1ain>4J3, wherein the chassis minor 

vertical and horizontal dimensions and the vertical and horizontal dimensions of the one or more 
respective major parts of the one or more heat exchanger components comprise substantially 
constant vertical and horizontal dimensions, wherein the one of the front or rear surface of the 
rack-mounted computer chassis comprises an outer surface of the rack-mounted computer 
chassis, wherein the one or more respective major parts of the one or more heat exchanger 
components are coupled to the outer surface of the rack-mounted computer chassis. 

13. (Previously Presented) The apparatus of claim 12, wherein the rack-mounted 
computer chassis comprises a rack-mounted computer server chassis that comprises a 
substantially constant chassis major depth dimension sized to at least in major part extend into the 
rack contemporaneous with operation of the rack-mounted computer chassis and the substantially 
constant chassis minor vertical and horizontal dimensions sized to fit into the rack, wherein the 
one or more heat exchanger components comprise a particular heat exchanger component, 
wherein the outer surface comprises a rear outer surface of the rack-mounted computer server 
chassis; 

wherein the rack-mounted computer server chassis sits in the rack, wherein the size of the 
particular heat exchanger component allows removal of the rack-mounted computer server 
chassis and the particular heat exchanger component from the rack as a unit. 

14. (Previously Presented) The apparatus of claim 12, wherein the rack-mounted 
computer chassis comprises a rack-mounted computer server chassis that comprises a 
substantially constant chassis major depth dimension sized to at least in major part extend into the 
rack contemporaneous with operation of the rackmounted computer chassis and the substantially 
constant chassis minor vertical and horizontal dimensions, wherein the substantially constant 
chassis minor vertical and horizontal dimensions are sized to fit into the rack contemporaneous 
with operation of the rack-mounted computer chassis, wherein the one or more heat exchanger 
components comprise a particular heat exchanger component, wherein a major part of the 
particular heat exchanger component is operably located at a location outside of the rack-mounted 
computer server chassis; 

wherein the location promotes an ease of accessibility to the major part of the particular 
heat exchanger component, wherein the ease of accessibility promotes an ease of serviceability of 
the major part of the particular heat exchanger component. 
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15. (Previously Presented) The apparatus of claim 12, wherein the rack-mounted 
computer chassis comprises a rack-mounted computer server chassis that comprises a 
substantially constant chassis major depth dimension sized to at least in major part extend into the 
rack contemporaneous with operation of the rack-mounted computer chassis and the substantially 
constant chassis minor vertical and horizontal dimensions, wherein the substantially constant 
chassis minor vertical and horizontal dimensions are sized to fit into the rack contemporaneous 
with operation of the rack-mounted computer chassis, wherein the one or more heat exchanger 
components comprise a particular heat exchanger component, wherein the particular heat 
exchanger component is in major part operably located at a location outside of the rack-mounted 

computer server chassis; 

wherein a placement of the particular heat exchanger component at the location in major 
part outside of the rack-mounted computer server chassis rather than in major part inside the rack- 
mounted computer server chassis, promotes an increase in available space inside the rack- 
mounted computer server chassis, wherein the available space allows for a placement of one or 
more additional computer components within the rack-mounted computer server chassis. 

16. (Currently Amended) The apparatus of claim-4JS3, wherein the rack-mounted 
computer chassis comprises a rack-mounted computer server chassis that comprises a 
substantially constant chassis major depth dimension sized to at least in major part extend into the 
rack contemporaneous with operation of the rack-mounted computer chassis and substantially 
constant chassis minor vertical and horizontal dimensions sized to fit into the rack 
contemporaneous with operation of the rack-mounted computer chassis, wherein the vertical and 
horizontal dimensions of the one or more respective major parts of the one or more heat 
exchanger components are substantially equal to the substantially constant chassis minor vertical 
and horizontal dimensions of the rack-mounted computer server chassis, wherein the one or more 
heat producing components comprise one or more server system processors located within the 
rack-mounted computer server chassis, wherein the one or more heat exchanger components 
serve to reduce one or more of the one or more temperatures of the one or more server system 
processors. 
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17. (Currently Amended) The apparatus of claim-4J3, wherein the rack-mounted 
computer chassis comprises a rack-mounted computer server chassis that comprises a 
substantially constant chassis major depth dimension sized to at least in major part extend into the 
rack contemporaneous with operation of the rack-mounted computer chassis and substantially 
constant chassis minor vertical and horizontal dimensions sized to fit into the rack 
contemporaneous with operation of the rack-mounted computer chassis, wherein the vertical and 
horizontal dimensions of the one or more respective major parts of the one or more heat 
exchanger components are substantially equal to the substantially constant chassis minor vertical 
and horizontal dimensions of the rack-mounted computer server chassis, wherein the one or more 
heat producing components comprise one or more server system circuit boards located within the 
rack-mounted computer server chassis, wherein the one or more heat exchanger components 
serve to reduce one or more of the one or more temperatures of the one or more server system 
circuit boards. 
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18. (Canceled)- An apparatus supported by a rack, th » apparatus comprising: 

■ a rack mounted oomputor chassis that comprises a chassis major dopth dim e nsion sized to 

at toast in major part- extend into tho rack oo n tomporanoous with operation of tho raok - mountod 
computer ohasgis and chassis minor v e rtical and horizontal d i m e n s ions sized to fit into the rack 
contemporaneous with operation o S -tho rack mounted computer chass is^ wh e rein tho chass i s 
■ major depth dim o nsion --is- larger thaii th e- ohaosio minor v e rti cal -diroong i on, wherein the chassis 
major depth dim e n si on is larger than th o o hassis minor horizontal dim e nsion; and 

means for passing a fluid against oiio ^ or - moro heat producing compon ente-teo oted inside 
tho rack mounted computer chas s i s t o promote a roductte a- of one or mor e temperatures of - th e 
ono or mor - o - hoat producing components; and 

m o an s for opcrably locating in major part outsid o of the rook moun ted-ee mputor chass is 

the -means for passing tl>o fluid against th e-a ao - or - moro h e at prod u c i ng compon e nt^ 

wheg ein the means for passing tho fluid is coupled with one of a front or rear surfac e of 

th cM*iek - mounted comput e r -e h a si y is: wherein vortical and - horizontal dimensions of a major part -ef 
tho means for passing tho fluid are substantially equal to and coupled - in alignment widi -vertfeai 
iffld ' horizontal dimensions, of tho ohassis minor v e rtiextk fcft d horizontal dim e nsi o n s , of tho one of 
the front or r e ar surfac e- of the raok mounted computer - chassis; 

wh e r e in a location - oRho moons for passing tho fluid at the front - or rear surface of th e 

r aok mountod comput e r chass i s- s oFves to allow a us e r to move the rack mounted comput e r 
chassis - in and out of the rack without unoo u pling tho moans for passing the fluid from tho ra ok- 
meunted-comput e r chassi s: 
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19. (Canceled) The apparatus of olaim 18, whoroin fe e 
chassis comp ris e s a rack mounted computer server ohaoois that comprises a substantially constant 
chassis major - depth dimon sie n sized to at- le ast in major port oxtend into the rack 
cont e mporaneous with op e rat io n - of the rack mou nte d computer chassis and aubstanlfo Wy-oonstant 
chassis minor v ortioal and horizoft t a l- dimcnaions siaod to fit into th e- rack contempor a neous with 
operation of the rack - mount e d eomputor chassis, wheroia th e vortioa ) and horizontal - dimensions 
of th e major part of th e m e a as- for passing - the fluid ar e subs t a n tially equal to l' ho substantially 
constant - ohaosis minor v e r ti eftt - and horizontal dimensions of th e ra ck- mounted computer s e rv e r 
chassis, wh e r e m the moans for-pa ss mg th e fluid against the one or more h e at - producing 
components to promote the r e duction of the one or more temperatur e s o f - tho on e or more heat 
produeiag - compon e nts comprise m e ans for-moving the fluid t hrough one or more portion s - o f 
tubing, wh e rein ono-w moro of the oflfr-or-moro portions o f tubing abut - tho one or more hoat 
producing components^ 



20. (Canceled) 



£ laim 19, whoroin the - one or mor e hoat produc i ng 

inside the 



components comprise ono or mor e h e at - produoing server sys te m - compon e nts lo eatod-tf 
rack- mounted computer s e rv e r ifaissis, wher e in th e m e ans for moving the fluid through the one 
or more portions of tubing comprise moans for moving-tho ^ ui ^ between tho-ono or more heat 
prod u cing s erver syst e m - c o mponents and - one or more fins of th e major - part of th e m earHi-for 
passing tho fluid located outside of th & fa e k - mountod computer tio y vor chassis, whoroin ono or 
moro of the ono or more port io ns of tubing abut th e one or mor e fins. 

21, (Canceled) Tho apparatus of claim 1 ^-wherein the ono or more heat producin g 
Gompon eftte- eoinprisc on e or mor e h e at producing s erver s ys te m compon e nts l o c at ed inside th e 



rack - mount e d com p H tor-sorwj 8 chassis, wh e r e in tho means for moving4 h o - fluid through the ono 

or more portions of-tubing comprise m e ans for ■ transferr i ng h e at from - tho one or moro h e a* 

produc i ng serv e r system comp on e nts t o the fluid to reduce the one or more temp era toros-oftho 
on e or more h e at pro dwi ft g-s orv o r system compon e nt s , - 
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. 22. (Canceled)-- Tho apparatus of claim 2J, wherein tho m e ans for transferring th e 
h e at from the ono or - moro heat producing sorvor system compon e nt!; to the fluid to r e duce the 0110 
e r - more temp e ratures of tho - one or more? hoat produoing components compris e m e ans for 
tran sf erring tho heat from tho fluid - to - one or more fins of th e- major part of th e m e ans-for - poking 
th e fluid - loeatod outside of th e rack mo u nted comput e r sorv o r ohossis. 

23. (Canceled) Tho apparatus of claim 22, whoroin the m e ans for transf e rring th e 



or mor s temperatures of th e on e or m o^ o - fino : 

24. (Canceled) — Tho apparatus of- c l a i m j 8 y whoroin th e ra ck- m s untod computer 

chassis compris e s a - ra e k - mountcd comput e r sorvor chassi fr &ftt compris e s a sub s txmtta tt y - oonstant 

chassis major d e pth d i mension— steed to at le ast in major part e xt e nd into tho rack 

oont e mperaflceu s with operation of th e rack m o un t ed computer chassis and s ub stant i ally constant 
chassis - minor vortical and horizontal dim e nsions s igod - tofit into tho rack contemporaneous with 
epeyaE ioiy of tho rack mount e d comput e r chassis, whoroin th e vertical and horizontal d i m e nsion s 
of th e m e ans - for-p a ssing tho fluid are substantially equal to tho substantially - cons t ant ohasois 
minor v e rtical and horizontal dimensions of tho rack mounted comput e r sorvor - chassis, wherein 
th o rack moun t ed - computer s e rver chassis sits-in-tho rack, whoroin tho moans for opembly 
locating in major part outside of thfr - radwnouniod computer s e rv e r -ch a s sis, the moans for passing 
the fluid against one or - moro - -heat-p roducing components c omprise- -ffleattS for incr e asing 
access i bility of the rackmounted oomputor - server chass is in the rack to promot e an e as e of 
servic e ability of th e rack moufll ed-g^fflp uter server cha s sis. 





m& for forcing air against th e- ono or mor e fin s to promote a reduction of on e 
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25. (Canceled) A m e thod, comprising tho stops of: 

— oolccting a raoli moun ted— co mputer - chassis that oompris e s ~a~shft$g is major d e pth 

dimensio n oizod to Qt l e ast in major part- e xtend into a rack contemporaneous with oporation of the 
rack mount e d comput e r chassi s a n d chassis minor v e rtical and horizontal dim e nsions sized to fit 
into the rack contemporan e ou s with operation of the raok mounted oomputor ohassis, wh e rein th e 
obasflis major depth dimension is larger thon the chassis minor vortical dim e nsion whoroin tho 
Ghfl s sl s major d e pth dim e nsion io larger than th e chassis minor horizontal dim e nsion; 

employing the raok t o support the rack mount e d oomputor chassis; 

e mploying one or mor e h e at -e xo haag or components to r o duoo ono or more temp e ratures 
of on e or moro heat producing components located inside tho raok mounted-comput e r chass is? 
operably locating th e ono or more heat exchanger components i n major part outside of 

coupling th e on e- or - moro - hoat exchanger compon e n t s with one of a front or-r e ar -s t Hr-feee 

of th e rack mounted - oemputor-ohnssi s w i th v e rtica 4-ajtt l "hor i zontal dimensions o f-3 fl fr- of -- roore 
fespee tivo - inajor parts of th e one or mor o h e at ex cha n ger components in alignment with vertical 
and horizontal dimensions ? of tho chass i s minor vertical and hor i z e ntal dimensions, of th e on e of 
tho front or r e ar surfac e of - th e- F^e k- inountcd comput e r chassis; and 

4e ofttiflg the one or mor e r e gp e ctiv e-ni afoi ^ ports of the on e or moro heat exchang e r 

compon o tt te-a tthe front or rear surface of th e rack mountod computer chassis to allow a u s er to 
move tho r ae k - oiountod computer chassis hi and otvt - of - tho rack without uncoupling tho one or 
mor e h e at e xohflng e p -ee mpencnts from tho rack mountod computer chassis. 
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26. 



(Canceled) The moth e d - of claim 25, wher e in the raok mounted computer chassis 



eomprisos - a - raok - mouiucd computer serv e r chassis that compr ises- a -s ubstantially constant chassis 
major d e pth dimension siz e dto at least in major part extend into th e rack cont e mpo f a neottfr-witb 
operation of th e rack mount e d com p u t O F- o h a s sfc and substant i ally constant chas oi o - romor - vortical 
and horizontal diin e nsions ^izod - to fit - kte - tho - Taolc contemporaneous witlt - op e ration of the rack 
mounted computer chassis > wher e in tho vertical - and horizontal dim ensio ns of the ono or more 
resp e ctiv e major parts o f the o ne or more heat exchanger compon e n ta- ar e-s^b stantially equal to 
tho - substantially constant chassis minor v e rtica l and - hft F teoata l dimensions of the rack mounted 
compu tefr'Se re e F eh assi a , wherein the one or more heat produoing -e omponents comprise on e <M 
mor e h e at produoing server system compon e nts locat e d i nfridfr4 ho raol(-mountod comput e r s e rv e* 
chassis, wherein tho one or more h e at e xchang e r - o e mpononts comprise a particular he at 
exchanger component, wherein tho particular heat e xchang e r compon e nt comprises 000 or mor e 
portions of tubing, wherein the stop of employing th e on e-or- ; m o ro hoat exchanger compon e nts to 
fe diico - tho" ono- or more temperatures of th e on e or mor e h e at producing se rv e r syst e m 
components located inside the - mak - mount e d comput e r se rv e roh assis co mprises the steps of: 

pumping a mixture of - wator - and a coolant through the one or moro p ertte ns - of tubing to 

th e on e or mor e h e at producing - s eyveHsys tcm components; 

transferring heat fron>-ono - or more of th e on e or more heat prod u o i ng se rver system 

components with th e mixtur e ; and 

pwrnpfflg - tk e- in txttir o th F frugh - thfronc or moro portions of tubing from tho ono or fl Kyffr-frf 

th e on e or mor e h e at producing server sys te m c o mp on e nts to a - major part of the particu l ar h e at 
exohan gc r-oe^pene a t -looatod - at - the front or rear surface of the rack mounted oomput e r-s e rv e f 
ehassi&r 

27. (Canceled>^e-Kre^ of the particular h e at 

exchanger component comprises one or moro fins located at the front or rear surface of th e rook 



^n^ mng - h e at fronf> th e mixtur e to th e on e or mor e fins; 

forcing air againstonoor - roof o - of - tho one o^ - moro fins; and 

dissipating h e at at th e on e or mor e of th e on e or mor e fins to reduc e th e ono or mO f=e 

temperatures of the odo or more frf tliCHc>Bc - or - mi>io - bcat - produeing server system oompononts. 
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28. (Canceled) The method of claim 26, wherein one or more of the on e or mor e 
h e at produoing scrvoy-Gystom components abut on e or moro - e e ld - plates, wherein th e st e p of 
transferring heat from the one or more of th e - one or-mero heat producing server system 
components to th e mixture oomprisos tho - stops of: 

transf e rring h e at from the ono oi ^ moroof the one or mor e h e at procte e kig - server system 

components to th e on e or mor e cold plat e s - 

m o ving - the mixture through the ono or more-cold plates i n th e on e or - *n ere~p ortion5 of 



transf e rring th e- h e a t from the on e or more cold plat e s for a reduction of the one or more 

t e mpenitiir e s -ef^h e - onc - o^ mora of the ono or more h ea t producing server syst e m compo mfflter 

29. (Canceled) 

30. (Cun-cntly Amended) The apparatus of claims 33, wherein the rack-mounted 
computer chassis comprises a rack-mounted computer server chassis that comprises a 
substantially constant chassis major depth dimension sized to at least in major part extend into the 
rack and substantially constant chassis minor vertical and horizontal dimensions sized to fit into 
the rack contemporaneous with operation of the rack-mounted computer chassis, wherein the 
vertical and horizontal dimensions of the one or more respective major parts of the one or more 
heat exchanger components are substantially equal to the substantially constant chassis minor 
vertical and horizontal dimensions of the rack-mounted computer server chassis, wherein the rack 
supports the rack-mounted computer server chassis, wherein the one or more heat exchanger 
components comprise a particular heat exchanger component, wherein a major part of the 
particular heat exchanger component is accessible from an opening in a front or rear of the rack. 



tub.ings - q.nd 



31. 



(Canceled) 
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j 32. (Currently Amended) The apparatus of claim-4 _32, wherein the rack-mounted 

computer chassis comprises a rack-mounted computer server chassis that comprises a 
substantially constant chassis major depth dimension sized to at least in major part extend into the 
rack contemporaneous with operation of the rack-mounted computer chassis and substantially 
constant chassis minor vertical and horizontal dimensions sized to fit into the rack 
contemporaneous with operation of the rack-mounted computer chassis, wherein the vertical and 
horizontal dimensions of the one or more respective major parts of the one or more heat 
exchanger components are substantially equal to the substantially constant chassis minor vertical 
and horizontal dimensions of the rack-mounted computer server chassis, wherein the one or more 
heat producing components comprise one or more heat producing server system components 
located inside the rack-mounted computer server chassis, the apparatus flirther comprising one or 
more fans to force a stream of air over the one or more heat producing server system components 
and through the one or more heat exchanger components coupled with the one of the front or rear 
surface of the rack-mounted computer server chassis. 

33. (Currently Amended) An apparatus, comprising: 

a rack-mounted computer chassis that comprises a chassis maior depth dimension sized to 
at least in major part extend into a rack contemporaneous with operation of the rack-mounted 
computer chassis and chassis minor vertical and horizontal dimensiqns sized to lit into the rack 
contemporaneous with operation of the rack-mounted computer chassis, wherein the chassis 
major depth dimension is larger than the chassis minor vertical dimension, wherein the chassis 
major depth dimension is larger than the chassis minor horizontal dimension: and 

one or more heat exchanger components that in maior part are operably located outside 
the rack-mounted computer chassis and serve to reduce one or more temperatures of one or more 
heat producing components supported within the rack-mou nted co mputer chassis; 

wherein the one or more heat exchanger components are coupled with one of a fro nr_Qr 
rear surface of the rack-mounted computer c h assis, wherein vertical and horizontal dimensions of 
one or more respective maior parts of the one or more heat exchanger components are 
substantially equal to and coupled in alignment with vertical and horizontal dimensions, of the 
chassis minor vertical and horizon tal dimensions, of the one of the front or rear surface of the 
r ack-mounted computer chassis: 

wherein a location of the one or more heat exchanger components at the front or rear 
surface of the rack-mounted computer chassis serves to allow a us er to move the rack-mounted 

15 
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computer chassis in and out of the rack without uncoupling the one or more heat exchanger 
components from the rack-mounted computer chassis: 

wherein the one or more heat exchanger components comprise a particular heat 
exchanger component wherein the particular heat exchanger component comprises on e or more 
portions of tubing: 

wherein the particular heat exchanger component passes a. fluid through the one or more 
pp^ipns qf tubing ( Q T educ?e p^e py morp pf Oiq pi^ or iflQfC (empcnrtWW pf the pne or more heat 
producing components: 

wherein the particular heat, exchanger component comprises one or more tins with 
yertical^njO tp and copied in alignment, with the 

vertical and horizontal dimensions of the one of the front or rear surface of the r ack-mounted 
computer chassis, wherein the fluid transfers heat to the one or more fins as, the fluid passes 
through one or more of the one or more portions of tubing against the one or more fins: 

wherein the one or more fins promote a reduction in the one or more of the one or more 
temperatures of the one or more heat producing componen ts: 

wherein the one or more fms are operably located outside the rack-mounted computer 
chassis, wherein the particu l ar heat exchanger component dis sipates heat th rough the one or more 
fins to reduce the one or more of the one or more temperatures of the one or more heat producing 

The apparatus of claim 5, w herein the rack-mounted computer chassis comprises a 
rack-mounted computer server chassis, wherein the particular heat exchanger component 
comprises one or more fans located outside the rack-mounted computer server chassis that serve 
to force air against the one or more of the one or more fins to dissipate the heat, wherein the one 
or more fans located outside the rack-mounted computer server chassis are larger than one or 
more server system fans located inside the rack-mounted computer server chassis, wherein the 
one or more fans located outside the rack-mounted computer server chassis serve to dissipate the 
heat with or without cooperation with the one or more server system fans located inside the rack- 
mounted computer server chass is, 

34. (Currently Amended) An apparatus, comprising: 

a rack-mounted computer chassis that comprises a chassis major depth dimension sized to 
at least in major part extend into a rack contemporaneous with operation of the rack-mounted 
computer chassis and chassis minor vertical and hor izontal .dimension s sized to fit into the rack 

16 
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contemporaneous with operation of tlic rack-mounted computer chassis, wherein the chassis 
major depth dimension is larger than the chassis minor vertical dimension, wherein the chassis 
major depth dimension is larger than the chassis minor horizontal dimension :, and 

one or more heat exchanger components that in major part are operablv. located outsi de 
the rack-mounted computer chassis and serve to reduce one or more temperatures of one or more 
heat producing components supported within the rack-mounted computer chassis: 

wherein the one or more heat exchanger components are coupled with one of a front or 
rear surface of the rack-mounted computer chassis, wherein vertical and horizontal dimensions of 
one or more respe ctive maj or narts of the one or more heat exchanger components are 
substantially equal to and coupled in alignment with vertical and horizontal dimensions, of the 
chassis minor vertical and horizontal dimensions, of the one of the front or rear surface of the 
rack-mounted compute r chassi s; 

wherein a location of the one or more heat exchanger components at the front or rear 
surface of the rack-mounted computer chassis serves to allow a user to move the rack-moimted 
computer chass is in and out of the rack without uncoupling the one or more heat ex changer 
components from the rack-mounted computer chassis: 

wherein the one or more heat exchanger com ponents comprise a particular he at 
exchanger component, wherein the particular heat exchanger component comprises one or more 
portions of tubing: 

wherein the particular heat exchantzqr component passes a fluid through the one or more 
potions of .tqfripg to reduce one or more of the one or more temperatures of the one or more heat 
producing components: 

wherein the particular heat exchanger component comprises one or more fins with 
vertical and horizontal dimensions substantially equal to and coupled in alignment with the 
vertical and horizontal dimensions of the one of the front or rear surface of the rack-mounted 
computer chassis, wherein the fluid transfers heat to the one or more fins as the fluid passes 
through one or more of th e one or more portions of tubing a gainst the one or more fins: 

wherein the one or more fins promote a reduction in the one or more of the one or more 
temperatures of the one or more heat producing c ompo nents: 

wherein the one or more fins arc operablv located outside the rack-mounted computer 
chassis, wherein the particular heat exchanger component dissipates heat through the one or more 
fm sto reduce the one or more of the one or more temperatures of the one or more heat producing 
components; 
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T - h e- apparateg-of - claim 5, w herein the rack-mounted computer chassis comprises a 
rack-mounted computer server chassis, wherein the particular heat exchanger component 
comprises one or more fans located outside of the rack-mounted computer server chassis that 
serve to force air against the one or more of the one or more fins to dissipate the heat, wherein the 
one or more fans located outside the rack-mounted computer server chassis are one or more 
serviceable, fixable, and/or replaceable independent of one or more server system fans located 
inside the rack-mounted computer server chassis, wherein the one or more fans located outside 
the rack-mounted computer server chassis serve to dissipate the heat with or without cooperation 
with the one or more server system fans located inside the rack-mounted computer server chassis. 

35. (New) The apparatus of claim 34, wherein the one or more portions of tubing 
comprise one or more heat transfer sections, wherein the one or more heat transfer sections 
comprise a first heat transfer section that abuts the one or more heat producing components; 

wherein the particular heat exchanger component moves the fluid through the first heat 
transfer section to promote a transfer of heat from the one or more heat producing components, 
wherein the transfer of heat from the one or more heat producing components serves to reduce the 
one or more of the one or more temperatures of the one or more heat producing components; 

wherein the one or more heat transfer sections comprise a second heat transfer section 
that abuts the one or more fins, wherein the particular heat exchanger component moves the fluid 
against one or more of the one or more fins to transfer heat from the fluid to the one or more of 
the one or more fins. 

36. (New) The apparatus of claim 34, wherein the chassis minor vertical and 
horizontal dimensions and the vertical and horizontal dimensions of the one or more respective 
major parts of the one or more heat exchanger components comprise substantially constant 
vertical and horizontal dimensions. 
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37. (New) The apparatus of claim 34, wherein the rack-mounted computer chassis 
comprises a rack-mounted computer server chassis that comprises a substantially constant chassis 
major depth dimension sized to at least in major part extend into the rack contemporaneous with 
operation of the rack-mounted computer chassis and substantially constant chassis minor vertical 
and horizontal dimensions sized to fit into the rack contemporaneous with operation of the rack- 
mounted computer chassis, wherein the vertical and horizontal dimensions of the one or more 
respective major parts of the one or more heat exchanger components are substantially equal to 
the substantially constant chassis minor vertical and horizontal dimensions of the rack-mounted 
computer server chassis. 

38. (New) The apparatus of claim 34, wherein the chassis minor vertical and 
horizontal dimensions and the vertical and horizontal dimensions of the one or more respective 
major parts of the one or more heat exchanger components comprise substantially constant 
vertical and horizontal dimensions, wherein the particular heat exchanger component comprises 
one or more pump components operably located inside the rack-mounted computer chassis, 
wherein the one or more pump components move the fluid through the one or more portions of 
tubing. 

39. (New) The apparatus of claim 34, wherein the chassis minor vertical and 
horizontal dimensions and the vertical and horizontal dimensions of the one or more respective 
major parts of the one or more heat exchanger components comprise substantially constant 
vertical and horizontal dimensions, wherein the particular heat exchanger component comprises 
one or more cold plates that abut one or more of the one or more heat producing components; 

wherein one or more of the one or more portions of tubing pass through the one or more 
cold plates; 

wherein the particular heat exchanger component passes the fluid through the one or 
more of the one or more portions of tubing to transfer heat from the one or more cold plates to the 
fluid; 

wherein the cold plates transfer the heat from the one or more cold plates to the fluid to 
reduce the one or more of the one or more temperatures of the one or more heat producing 
components. 
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40* (New) The apparatus of claim 34, wherein the rack-mounted computer chassis . 
comprises a rack-mounted computer server chassis that comprises a substantially constant chassis 
major depth dimension sized to at least in major part extend into the rack contemporaneous with 
operation of the rack-mounted computer chassis and substantially constant chassis minor vertical 
and horizontal dimensions sized to fit into the rack contemporaneous with operation of the rack- 
mounted computer chassis, wherein the vertical and horizontal dimensions of the one or more 
respective major parts of the one or more heat exchanger components are substantially equal to 
the substantially constant chassis minor vertical and horizontal dimensions of the rack-mounted 
computer server chassis, wherein the fluid comprises a mixture of water and a coolant, wherein 
the particular heat exchanger component employs the mixture of water and the coolant to reduce 
the one or more of the one or more temperatures of the one or more heat producing components, 

41. (New) The apparatus of claim 34, wherein the chassis minor vertical and 
horizontal dimensions and the vertical and horizontal dimensions of the one or more respective 
major parts of the one or more heat exchanger components comprise substantially constant 
vertical and horizontal dimensions, wherein the one of the front or rear surface of the 
rack-mounted computer chassis comprises an outer surface of the rack-mounted computer 
chassis, wherein the one or more respective major parts of the one or more heat exchanger 
components are coupled to the outer surface of the rack-mounted computer chassis. 

42. (New) The apparatus of claim 41, wherein the rack-mounted computer chassis 
comprises a rack-mounted computer server chassis that comprises a substantially constant chassis 
major depth dimension sized to at least in major part extend into the rack contemporaneous with 
operation of the rack-mounted computer chassis and the substantially constant chassis minor 
vertical and horizontal dimensions sized to fit into the rack, wherein the one or more heat 
exchanger components comprise a particular heat exchanger component, wherein the outer 
surface comprises a rear outer surface of the rack-mounted computer server chassis; 

wherein the rack-mounted computer server chassis sits in the rack, wherein the size of the 
particular heat exchanger component allows removal of the rack-mounted computer server 
chassis and the particular heat exchanger component from the rack as a unit. 
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43. (New) The apparatus of claim 41, wherein the rack-mounted computer chassis 
comprises a rack-mounted computer server chassis that comprises a substantially constant chassis 
major depth dimension sized to at least in major part extend into the rack contemporaneous with 
operation of the rack-mounted computer chassis and the substantially constant chassis minor 
vertical and horizontal dimensions, wherein the substantially constant chassis minor vertical and 
horizontal dimensions are sized to fit into the rack contemporaneous with operation of the rack- 
mounted computer chassis, wherein the one or more heat exchanger components comprise a 
particular heat exchanger component, wherein a major part of the particular heat exchanger 
component is operably located at a location outside of the rack-mounted computer server chassis; 

wherein the location promotes an ease of accessibility to the major part of the particular 
heat exchanger component, wherein the ease of accessibility promotes an ease of serviceability of 
the major part of the particular heat exchanger component. 

44. (New) The apparatus of claim 41, wherein the rack-mounted computer chassis 
comprises a rack-mounted computer server chassis that comprises a substantially constant chassis 
major depth dimension sized to at least in major part extend into the rack contemporaneous with 
operation of the rack-mounted computer chassis and the substantially constant chassis minor 
vertical and horizontal dimensions, wherein the substantially constant chassis minor vertical and 
horizontal dimensions are sized to fit into the rack contemporaneous with operation of the rack- 
mounted computer chassis, wherein the one or more heat exchanger components comprise a 
particular heat exchanger component, wherein the particular heat exchanger component is in 
major part operably located at a location outside of the rack-mounted computer server chassis; 

wherein a placement of the particular heat exchanger component at the location in major 
part outside of the rack-mounted computer server chassis rather than in major part inside the rack- 
mounted computer server chassis, promotes an increase in available space inside the rack- 
mounted computer server chassis, wherein the available space allows for a placement of one or 
more additional computer components within the rack-mounted computer server chassis. 
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45. (New) The apparatus of claim 34, wherein the rack-mounted computer chassis 
comprises a rack-mounted computer server chassis that comprises a substantially constant chassis 
major depth dimension sized to at least in major part extend into the rack contemporaneous with 
operation of the rack-mounted computer chassis and substantially constant chassis minor vertical 
and horizontal dimensions sized to fit into the rack contemporaneous with operation of the rack- 
mounted computer chassis, wherein the vertical and horizontal dimensions of the one or more 
respective major parts of the one or more heat exchanger components are substantially equal to 
the substantially constant chassis minor vertical and horizontal dimensions of the rack-mounted 
computer server chassis, wherein the one or more heat producing components comprise one or 
more server system processors located within the rack-mounted computer server chassis, wherein 
the one or more heat exchanger components serve to reduce one or more of the one or more 
temperatures of the one or more server system processors. 

46. (New) The apparatus of claim 34, wherein the rack-mounted computer chassis 
comprises a rack-mounted computer server chassis that comprises a substantially constant chassis 
major depth dimension sized to at least in major part extend into the rack contemporaneous with 
operation of the rack-mounted computer chassis and substantially constant chassis minor vertical 
and horizontal dimensions sized to fit into the rack contemporaneous with operation of the rack- 
mounted computer chassis, wherein the vertical and horizontal dimensions of the one or more 
respective major parts of the one or more heat exchanger components are substantially equal to 
the substantially constant chassis minor vertical and horizontal dimensions of the rack-mounted 
computer server chassis, wherein the one or more heat producing components comprise one or 
more server system circuit boards located within the rack-mounted computer server chassis, 
wherein the one or more heat exchanger components serve to reduce one or more of the one or 
more temperatures of the one or more server system circuit boards. 
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47. (New) The apparatus of claim 34, wherein the rack-mounted computer chassis 
comprises a rack-mounted computer server chassis that comprises a substantially constant chassis 
major depth dimension sized to at least in major part extend into the rack and substantially 
constant chassis minor vertical and horizontal dimensions sized to fit into the rack 
contemporaneous with operation of the rack-mounted computer chassis, wherein the vertical and 
horizontal dimensions of the one or more respective major parts of the one or more heat 
exchanger components are substantially equal to the substantially constant chassis minor vertical 
and horizontal dimensions of the rack-mounted computer server chassis, wherein the rack 
supports the rack-mounted computer server chassis, wherein the one or more heat exchanger 
components comprise a particular heat exchanger component, wherein a major part of the 
particular heat exchanger component is accessible from an opening in a front or rear of the rack. 

48. (New) The apparatus of claim 34, wherein the rack-mounted computer chassis 
comprises a rack-mounted computer server chassis that comprises a substantially constant chassis 
major depth dimension sized to at least in major part extend into the rack contemporaneous with 
operation of the rack-mounted computer chassis and substantially constant chassis minor vertical 
and horizontal dimensions sized to fit into the rack contemporaneous with operation of the rack- 
mounted computer chassis, wherein the vertical and horizontal dimensions of the one or more 
respective major parts of the one or more heat exchanger components are substantially equal to 
the substantially constant chassis minor vertical and horizontal dimensions of the rack-mounted 
computer server chassis, wherein the one or more heat producing components comprise one or 
more heat producing server system components located inside the rack-mounted computer server 
chassis, the apparatus further comprising one or more fans to force a stream of air over the one or 
more heat producing server system components and through the one or more heat exchanger 
components coupled with the one of the front or rear surface of the rack-mounted computer 
server chassis. 
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